IN Northern Ireland each year there are probably about 75 new cases of invasive carcinoma of the cervix uteri and of this number about 90 per cent are referred with a view to treatment by radiotherapy, alone, or occasionally in combination with surgery. One presumes that the remaining patients not referred are either very early when surgery is carried out, or very late and advanced where the gynaecologist feels that radiation has little or nothing to offer. With the introduction of cervical cytology it may be that the number of new cases occurring annually will decrease, and this is probably an appropriate time to review the treatment of patients referred from 1953, when the Centre opened, to 1960, when cobalt units were installed, and treatment policy and techniques were altered or modified.
IN Northern Ireland each year there are probably about 75 new cases of invasive carcinoma of the cervix uteri and of this number about 90 per cent are referred with a view to treatment by radiotherapy, alone, or occasionally in combination with surgery. One presumes that the remaining patients not referred are either very early when surgery is carried out, or very late and advanced where the gynaecologist feels that radiation has little or nothing to offer. With the introduction of cervical cytology it may be that the number of new cases occurring annually will decrease, and this is probably an appropriate time to review the treatment of patients referred from 1953, when the Centre opened, to 1960, when cobalt units were installed, and treatment policy and techniques were altered or modified. TABLE I 1953 TABLE I -1960 To'tal Number of Cases 520 1953 Cases 520 1954 Cases 520 1955 Cases 520 1956 Cases 520 1957 Cases 520 1958 Cases 520 1959 Cases 520 1960 Table I illustrates the number of cases referred to the Centre from 1953-1960. The numbers do not vary very greatly from year to year and it can be seen that 474 patients out of a total of 520 were referred with a view to radiation as the definitive treatment. Of the remaining 46 patients, 8 were true or coincident carcinoma of the cervical stump and one imagines that this condition is indeed an historical curio which is fast disappearing. The other 38 patients referred fall into two main groups: (1) Those where local recurrence or metastases appeared months or years after hysterectomy, and (2) Cases referred immediately following surgery which was considered incomplete or where the gynaecologist and/or pathologist indicated that recurrence was probable. The so called prophylactic irradiation following Wertheim's hysterectomy is probably a useless procedure with little or no influence on the ultimate prognosis. GEOGRAPHICAL DISTRIBUTION The Centre is the only one in Northern Ireland and patients are referred not only from gynaecologists in Belfast but from all over the Province, either directly or through the Department of Obstetrics and Gynaecology at the Royal Victoria Hospital (Table II) . Table II . Why the proportion of patients referred from the Belfast area should be so high is not easy to understand, but perhaps it may be explained by the proximity of the treatment centre and the relative accessability of a radiotherapeutic opinion. On the other hand the number of patients referred from some of the counties is very small, even when accumulated over an eight year period, and this to some extent must be influenced by the training, experience and surgical skill of the locally based gynaecologist. It is generally accepted that it is a condition predominately found in parous women, but it is interesting to note too, that multiplicity of marriages, separations, divorces, early maturation, early coitus, early pregnancies, as well as extramarital relations and non use of contraceptives have all been statistically incriminated. One There are two histological types of carcinoma of the cervix -squamous cell carcinoma and adenocarcinoma. The latter is rare and in this series only 10 such reports were found in the 520 cases reviewed, i.e. 1.9 per cent. In 34 per cent of our cases, the tumour was reported as anaplastic, but it probably would be correct to say that histological grading generally does not appear to provide a basis for prognosis but, within a given stage, may be relevant.
TREATMENT
It is now fairly universally accepted that radiotherapy is the treatment of choice in practically all cases of carcinoma of the cervix. Radium first appears to have been used in treatment as far back as 1903. Successful results were reported in Sweden in 1912, and by 1919 radiation treatment had so developed that most leading gynaecologists, particularly in Scandinavia, had abandoned surgical treatment in favour of radiotherapy.
Today radium is still the mainstay of radiation treatment in carcinoma of the cervix. It must be accepted that any attempt to treat the cervical cancer plus regional lymph nodes, although a relatively simple technical procedure with modern equipment (Mellor 1960) would increase the treatment volume to such an extent that lethal dose levels could not possibly be achieved. For this reason x-ray treatment, either deep x-ray or supervoltage, is normally planned to direct beams of limited cross section to the lateral parametrium whilst protecting the central zone which receives adequate irradiation from the radium. The two best known treatment methods are the 'Stockholm Technique' and the 'Paris Technique' Here in Belfast we use a slightly modified Manchester technique which itself is essentially based on the Paris method (Paterson and Cole, 1963) . Radium is inserted into both the uterus and vaginal vault. The uterine radium, amounting to between 20 and 35 mgm. is enclosed in a thin rubber tube whilst the vaginal radium is placed in rubber ovoids. The ovoids contain 15 mg. to 25 mg. of radium depending on the size used, and the whole aim of the dosage system is to load both the ovoids and intra-uterine tubes so that regardless of size or length employed a constant dose rate is delivered at Point A. Point A is defined as being 2 cms. lateral to the central canal of the uterus, and 2 cms. up from the mucous membrane of the lateral fornix in the axis of the uterus. The treatment is usually given in two applications of radium and when not supplemented by external radiation the dose at Point A should be in the region of 7,500r. This means in effect, two treatments of approximately 60 hours. The main modifications to this treatment are as follows: 1. If the patient is over 65 years of age the dose at Point A is reduced to 6,500r. 2. If the tumour extends down the vaginal wall the ovoids instead of being inserted side by side in the vault at the level of the external os are placed along the length of the vaginal canal. 3. If the patient is to receive supplementary external x-ray treatment the dose at Point A is reduced to 6,500r. The course of supplementary x-ray treatment is normally given between the two radium insertions. As the central area receives adequate irradiation from the radium it is shielded, and two 10 cm. x 4 cm. x-ray fields are placed anteriorly and posteriorly and directed at the lateral parametria. In this series treatment was 74 by Deep X-ray Therapy (300KV., 3.8 mm. CuHVL.) and the central dose, given in 15 treatments over 3 weeks, was during the period under review normally betwen 1,500r and 2,000r depending on the size of the patient. In advanced cases the initial treatment may be by x-ray therapy rather than by radium. Large x-ray fields are placed anteriorly and posteriorly to irradiate the whole of the true pelvis and a central dose of 3,500r is given in 15 treatments over a period of 3 weeks.
At the end of this treatment the patient is taken to the theatre for examination, and, if there has been satisfactory response and resolution of the tumour, a single radium treatment is initiated to give a further dose of 3,500r at Point A.
COMPLICATIONS FOLLOWING TREATMENT Mild rectal reactions can be expected in a fair proportion of patients treated radically by radiotherapy, but these reactions should normally settle within a few weeks of completion of treatment. Severe complications do occur in a small percentage of cases, particularly rectal ulceration. This may result from slipped applicators or paracervical high dose, and may proceed to fistula formation necessitating permanent colostomy. The percentage of patients developing such complications varies greatly from report to report -from 1.5 to 5.5 per cent. In the 410 cases treated radically by radiotherapy at this Centre, 15 (3.6 per cent) were noted to have suffered persistent bladder or bowel symptoms, but only in 6 (1.4 per cent) did fistulae develop. It is generally accepted that the fistula rate following radiotherapy is very much less than the rate following the complete Wertheim's operation, whilst the combination of irradiation and radical surgery can be attended by severe complications in about 20 per cent of cases. Severe damage to the bladder is rare but fibrosis at the lower end of a ureter, following radiation therapy is reported.
RESULTS OF TREATMENT
Cancer of the cervix when treated adequately almost certainly has the best prognosis of all major forms of cancer. Clearly the earlier the condition is diagnosed One case received palliative X-ray therapy.
Forty-six per cent of the patients treated by radiotherapy survived five years and this figure certainly can be regarded as reasonably satisfactory. Attention is drawn to the two main treatment techniques employed -radium alone and radium combined with lateral parametrial irradiation. The percentage survival with both techniques is almost identical and whilst, not in the nature of a clinical trial, it is interesting to note the similarity here to a report from Manchester where the addition of parametrial irradiation in Stages 1 and 2 was found to make no appreciable difference to the results (Patterson and Russell, 1963 In thirty of the patients radium treatment, with a ten per cent reduction in the dose of radiation preceeded Wertheim's hysterectomy. The five year survival figure compares more than favourably with the 48.9 per cent achieved in the combined Stage I and Stage 2 cases treated solely by radiotherapy but it must be emphasised that numbers are small and some selection did obviously take place. Four patients out of the thirty-two treated by the combined method developed severe bowel or urinary symptoms and this, too, is in line with other reports where anything up to 20 per cent of patients have suffered complications.
Stage Three There were 92 patients in this group and 23 five year survivors, Table IX illustrates the treatment techniques employed: i.e., 25 per cent. Considering the advanced nature of many of these tumours, treatment can often be very rewarding and certainly should always be offered to patients in reasonable general condition.
Stage Four
In these cases external radiation therapy probably has the major role to play in treatment whether the intention is curative or palliative. There were 8 survivors out of the whole group of 66 patients referred (Table X) . Radical treatment it can be seen was attempted in 38 patients and there were 7 five year survivors, i.e. 18.4 per cent. Treatment too, must necessarily be individualised to a very great extent and results must depend on the numbers staged solely on local extension as distinct from distant metastases. DIscussIoN Whilst this short paper is largely a report on cases of carcinoma of the cervix referred to the Radiotherapy Centre for treatment, and the techniques employed, reference must be made to the results achieved in the treatment of similar groups elsewhere. We have therefore compared our figures with those from G. H. Fletcher in Houston (1962) , the Radiumhemmet in Stockholm (1958) and the S.E. Region of England (Bristol) (1966) . The population of this region is about double that of Northern Ireland, but the distribution on an urban and rural basis is not dissimilar. Comparisons are illustrated in Table XI The figures are certainly interesting for we see that whilst results achieved here in Northern Ireland are, for all practical purposes, identical with those from Bristol, they compare unfavourably with Stockholm and particularly Houston. Both Belfast and Bristol could be regarded as fairly representative of the British scene and indeed, Lederman 1964) made the observation that there was no single radiotherapy centre in Great Britain where the results were in any way outstanding as distinct from North America and Scandinavia. However, in comparing results Collins (1965) suggests that three questions at least should be asked:
1. Are the five year survival differences significant statistically ? There can be no doubt that this is the case when our results are compared with both the figures from Stockholm and Houston.
2. Are the groups comparable? This is obviously a much more difficult question to answer, surprisingly so in view of the existence of the International Classification even accepting the modifications in staging. However, attention must be drawn to the difficulty in distinguishing precancerous and early cancer in carcinoma of the cervix and the inclusion of a proportion of borderline cases would immediately improve the results. An extension of this policy in the inclusion of a number of borderline The results from Houston are really so outstandingly good that the treatment policy there should be briefly described.
Sitages 1 and 2A are treated by two radium insertions (8,000-12,000 mgm. hours) and lateral irradiation, 3,000-4,000r in 3-4 weeks.
Stage 2B -4,000r in 4 weeks to whole pelvis followed by 5,500-6,500 mgm. hours of radiation in two insertions.
Stage 3 -6,000r to total pelvis in 6 weeks followed by 4,000 -5,000 mgm. hours in one radium insertion.
Stages 3B and Stage 4 -7,000r to pelvis in 7 weeks followed in suitable cases by 2,000-3,000 mgm. hours in a single radium insertion. The external radiation treatment was delivered on a 22 Mev Betatron unit. It is probably fair to point out that in spite of the degree of individualisation and the obvious great care taken in the technique employed the severe complication rate does appear high. However, the report from Houston is not peculiar in this respect, for since the general introduction of supervoltage therapy the incidence of severe complications has undoubtedly risen. One is only too aware of the morbidity and frightful distress occasioned by overtreatment, and to justify the risks involved there quite 79 clearly must be more than a marginal improvement in overall results. Such an improvement has obviously been achieved in Houston, and with such results, most people would accept as tolerable a reasonable increase in the severe complication rate. It is, on the other hand, very difficult to understarnd why Fletcher's results have not been equalled or even approached by any other well established centre. When, for example, the treatment methods from the Christie Hospital, Manchester, are compared with those from Houston there really is no very marked difference in either technique or dosage but, the results from Manchester turn out to be very similar to those from other British centres and in no way approach the American figures. It is interesting, too, that in Stages I and 2 Manchester have found, as a result of a clinical trial, that parametrial irradiation makes no appreciable difference in results whilst in Houston external radiation therapy apparently plays a very great part in the treatment of even the earliest lesions.
Reappraisal of our results, in the light of the very excellent figures now being achieved and reported from such centres as Houston, indicate measures by which improvements in methods or techniques might be possible. There can be no doubt that the dose of external radiation directed at the lateral parametria in this particular series of cases is a modest one and considerably lower than that reported from other units.
For the past five years or more the external radiation has been delivered by cobalt teletherapy with both an increase in the volume treated and the dose administered. Whilst it is too early to detect any marked improvement in the results achieved there is no doubt that the incidence of severe complications has increased. In some advanced cases treatment has been whoilly delivered by external cobalt radiation therapy. Numbers are small and in view of the very guarded opinions expressed by many on this particular technique one would hesitate to advocate its routine introduction in the treatment of less advanced cases.
It is difficult to understand why the results of Stage 1 cases treated should be so poor when the treatment prescribed was almost identical to that in use at Manchester. However, numbers are small and as already indicated or suggested some degree of selection did take place. The history of many of these patients, subsequent to their treatment, would also suggest that the initial staging was perhaps too generous or optimistic, for a surprising number were found to have developed distant metastases within six months of treatment.
Apart, too, from changes or modifications in actual radiation treatment techniques there are several other factors reported to have considerable bearing on the prognosis. All reports indicate that before treatment is started energetic measures should be taken to combat both pelvic infection and anaemia. Unfortunately, the high hopes in respect of serial biopsies and cytologic determination of radiosensitivity do not appear to have been fulfilled and neither would seem to offer any great advantage or assistance in clinical management of patients with carcinoma of the cervix. Whilst this may be so it is clear that early cases of carcinoma of the cervix treated radically by radiation should be closely followed up for some time following therapy. We would suggest that a joint clinic with consultant radiotherapists and gynaecologists in attendance would be the most satisfactory way of assessing such cases and at this clinic those women with resistant or recurrent carcinoma would be detected at a stage when radical surgery, 80 although hazardous might offer a reasonable hope of salvaging a number of otherwise doomed patients.
SUMMARY
A total of 520 cases of carcinoma of the cervix referred to the Northern Ireland Radiotherapy Centre over an 8-year period are reviewed. Treatment techniques are described in detail and the 5-year survival figures evaluated and compared with published figures from other centres. Methods by which the 5-year survival figures might be improved are discussed.
